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Production of Plutonium
In the following article Mr.
Maienschein, retiring editor of the
TECHNIC, discusses the develop-
ment of manufacturing processes for
plutonium. The material for this
article, as for all other articles on
the atomic bomb, was derived from
Smyth's report on atomic energy.
In pre-war days, if anyone had
suggested that one of the unknown
elements might be discovered, de-
veloped, and put into large-scale
production in five years, no one
would have believed him. Yet this
actually happened with element
number 94, named plutonium. It
was not, of course, developed by nor-
mal processes but instead under the
extreme pressure exerted by the
thought of German development of
an atomic bomb and with the use
(in the latter stages of development)
of unlimited amounts of money.
In addition to the obvious difficul-
ties of working with the unknown
and the precedent-shattering work of
designing plants from laboratory
operation with milligrams of ma-
terial, there was the additional prob-
lem that the new element was
poisonous and was contaminated
with even more deadly poisons and
radio-active materials. This required
all work to be done by remote con-
trol and raised serious questions of
workers health.
Purpose of Plutonium Production
It was known at an early date
(1940) that radiative capture of
neutrons by U-238 would probably
lead by two successive beta-ray
emissions to the formation of an
element with atomic number 94 and
atomic mass 239. From theoretical
considerations it was suggested that
this element would be a fairly stable
alpha particle emitter and would
probably undergo nuclear fission
when bombarded by thermal neu-
trons in a similar manner to U-235.
These proposals were soon substan-
tiated by a series of experiments
performed at the University of
California. E. 0. Lawrence, in re-
by Fred Maienschein, sr., ch.e.
porting these experiments to the
National Academy Committee in
May, 1941 suggested further that if
a chain reaction with unseparated
uranium isotopes could be achieved,
it might be allowed to proceed for
the express purpose of manufactur-
ing plutonium.
Plutonium seemed very desirable
for large production in comparison
with U-235 because it could be
separated with comparative ease
from a mixture of uranium isotopes.
Chemical reactions have equal effect
upon all isotopes of an element and
therefore are of no value in separat-
ing them. The separation of U-235
from U-238 has to be brought about
by physical methods such as those
depending on the difference in mass
between the isotopes. Plutonium, on
the other hand, since it is a different
element, can be separated by ordi-
nary chemical reactions, which will
be discussed later.
The Basic Reactions
The research and development
work done in connection with the
plutonium production problem was
carried out largely at the University
of Chicago in the cryptically named
"Metallurgical Laboratory". One of
the main problems in the early
stage was to determine whether or
not the chain reaction suggested by
Lawrence could actually be made
to operate. The reactions may be
represented by nuclear equations as
follows:
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where Np and Pu are the symbols
of the newly discovered elements,
neptunium and plutonium, and n
and -e are the conventional symbols
for a neutron and electron. The sub-
scripts indicate the atomic number
and the superscripts are the masses
of the particles.
Materials
Since uranium as mined contains
over 99 (/( U-238, it will serve as the
source of this material. It would be
theoretically possible to provide the
neutrons by placing a beryllium tar-
get in the beam of a cyclotron. This
source of neutrons, while it has been
used for the production of pluton-
ium, is very inadequate if any
quantities of the element are to be
produced.
Fast and Thermal Neutrons
The other 1 (/( of uranium is large-
ly the much discussed U-235, which
Operating area of large plutonium plant.
Chem. and Met. Eng.
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we have already said could be used
in an atomic bomb directly but
which is very difficult to separate.
This separation is being carried out
at Clinton, Tennessee. In the fission
of U-235, the nucleus is split up into
two major portions. At the same
time neutrons are given off. These
may be use to change the U-238 to
plutonium if the conditions are cor-
rect. The neutrons given off in the
U-235 disintegration are "fast" neu-
trans. That is, they have a large
kinetic energy and are traveling at
a high velocity. The U-238 capture,
as well as the U-235 fission, is
brought about by slow neutrons or
as they are more often called, ther-
mal neutrons. This term is used be-
cause the energies are in the range
of thermal energies. The fast neu-
trons may be slowed down by the
use of a material which will decrease
the kinetic energy but not absorb
the particles. The procurement and
action of these "moderators" will be
discussed later.
operation of a "pile", as the pluton-
ium producing unit became known
as, is to produce as many neutrons
by fission as are needed for all pur-
poses. The neutrons may be dissi-
pated in the following ways:
1. Collisions resulting in the for-
mation of new nuclei. Particularly
the one leading to the formation of
plutonium.
2. Collisions resulting in fission.
3. Elastic collisions with light
nuclei of the moderator which serve
to lower the kinetic energy of the
neutrons.
4. Non-fission absorption by the
uranium, the moderator, the coolant,
impurities, the fission products, and
the shield. These collisions are im-
portant chiefly because they waste
neutrons.
A multiplication factor, k, has been
defined for the uranium pile. It is
the ratio of the number of new
neutrons formed to the number of
free neutrons originally present.
Thus if 100 neutrons will produce
105 new neutrons for use, k is 1.05.
The chain reaction will proceed only
as long as k is one or above.
In any pile, the number of neu-
trons produced is dependent upon
the mass of material present but
the number lost by escape from the
surface of the material is dependent
upon the shape or area. Since the
volume or amount of material in-
creases as the cube of the side and
the area increases only as the square
of the same distance, there is a
critical size for a given pile. Below
this value, no chain reaction may
take place because too many neu-
trons will be lost through the sur-
face. Above the critical size a chain
reaction can not be avoided since
there are always enough neutrons
present in the air to initiate the re-
action. In actual practice a pile is
constructed by inserting blocks in
the pile which will absorb the neu-
trons. These are later removed and
are used to control the reaction.
A factor that makes pile control
much easier is the existence of de-
(Continued on Page 22)
One of the large production units at the atomic energy plant near Richland, Wash.
Soviet Science
The Soviet Union has expanded
its scientific facilities until it stands
second only to the U. S. in this field.
Mr. Durra, retiring business man-
ager of the TECHNIC, discusses be-
low some of the men and institu-
tions responsible for Russian scien-
tific advances. Credit is due the
"Chicago Sun" for information con-
cerning Soviet research on atomic
energy.
In June, 1945, the Academy of
Sciences of the USSR celebrated its
220th anniversary. Founded in 1725
by Peter I in St. Petersburg, the
Academy was transferred to Moscow
in 1934. According to Soviet figures,
the Academy now embraces 137
regular members, 200 corresponding
members and a staff of over 4000
research workers, and 53 research
institutes, 16 laboratories, 35 stations,
31 committees, 15 museums, and 6
observatories.
The Academy of Sciences of the
USSR has made important contribu-
tions to the world of science. Soviet
mathematicians produced works of
outstanding importance, especially
in the field of differential equations,
constructive theory of functions,
analytical theory of numbers and
the theory of probability. The work
of Soviet physicists on low tempera-
tures, cosmic rays, semiconductors,
radio, and optics is universally recog-
nized. Important results in organic
synthesis, kinetics of chemical reac-
tions, catalysis, surface phenomena,
etc., have been achieved.
During the past 25 years the
Academy has organized over 500
expeditions staffed by scientists
working in various branches. Al-
most all the chemical elements have
been found within the territory of
the USSR. The world's largest de-
posits of potassium salts have been
discovered and deposits of nickel,
manganese, cobalt compounds, apa-
tite, bauxite and tin have been sur-
veyed.
The Academy is closely connected
with schools of higher learning. A
large number of the Members and
by Joseph B. Durra, sr., ch.e.
Corresponding Members of the
Academy are professors of colleges
in Moscow, Leningrad and other
cities; many of them direct research
work in various branches of the
national economy. The Academy has
become the guiding center for a
whole network of scientific, technical
and sometimes even industrial in-
stitutions.
The role of the Academy as the
headquarters of Soviet science was
seen with especial clarity during the
Soviet-German war. From the very
outbreak of the war the Academy
became more closely connected with
the Red Army, industry and agricul-
ture than ever before; the Academy
lined up with all the research in-
stitutions of the USSR. A large num-
ber of commissions were set up on
which some of the leading scientists
were employed to work on special
wartime subjects and for consulta-
tive purposes. The Academy insti-
tutes designed new types of wea-
pons, found substitutes for liquid
fuels, proposed new methods of
combating the enemy's weapons, and
searched for new wound treatments.
On the occasion of its Jubilee
Session, the Academy invited repre-
sentatives of foreign scientific in-
stitutions and universities to Russia
for the first international congress
of scientists since the war. Invita-
tions were given to such outstand-
ing American scientists as Irving
Langmuir, Vannevar Bush, Arthur
Compton, William Coolidge, Albert
Einstein, Ernest 0. Lawrence, G. N.
Lewis, and L. C. Pauling. In addi-
tion invitations were sent to several
American institutions including the
American Academy of Arts and
Science, American Institute of Phys-
ics, Massachusetts Institute of Tech-
nology, Rockefeller Institute for
Medical Research, and The Smith-
sonian Institute. Prominent scien-
tists from several other countries
also attended the anniversary ses-
sion. From statements published in
the Information Bulletin of the
Soviet Embassy, many of these men
and women were very much im-
pressed by what they saw of Russian
science. Some excerpts from a state-
ment by Dr. Irving Langmuir of the
General Electric Company are in-
teresting in this regard. Dr. Lang-
muir stated:
"In Moscow I visited many lab-
oratories. In the Institute for Phys-
ical Problems, under the leadership
of Doctor Kapitza, I saw important
work on the development of im-
proved methods for producing oxy-
gen, which hold such great promise
of revolutionizing the steel industry
of the world. At the same time it is
a good omen for the future that
fundamental pioneering work is be-
ing carried out at low temperatures
available by improved methods of
producing liquid helium.
"The Colloido-electrochemical In-
stitute, directed by Professor Frum-
kin, was particularly interesting to
me, as the work being done there is
closely related to my own. I found
many men in the laboratory who
knew more of my work than I my-
self could recall. . . . I was pleased
to see that they are using the prin-
ciples of surface chemistry to study
electro-chemical phenomena such as
the passivity of metals.
"We have profited greatly by our
visit and we all hope that this marks
the beginning of an era of growing
and continuing cooperation.
"Meetings such as those being held
in commemoration of the Anniver-
sary of the Academy of Sciences can
do much to establish this growing
friendship and spirit of mutual help-
fulness. I am certain that everyone
invited to this conference will do
his best to further this aim."
Other world-famous scientists also
expressed appreciation for the hos-
(Continued on Page 22)
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War Gases
by Theodore W. Blickwedel, jr., ch.e.
The term "gas" when used in con-
nection with chemical warfare
agents may indicate a solid, liquid,
or gaseous substance. Chemists and
doctors have used several classifica-
tions for war gases based on their
properties, physiological effects, etc.
The most frequently used classifica-
tion, however, is that based on
physiological effects. When separat-
ed in this manner, the poisonous war
gases fall into four groups as fol-
lows: nose and throat irritants
(sternutators) , tear gases (lacrima-
tors) , blister gases (vesicants) , and
lung irritants.
Sternutators
As a general rule, sternutators
are solids with high melting points
and low vapor pressures. They are
therefore released as dense clouds of
finely divided particles. The clouds
thus created settle quite rapidly; so,
these gases are usually non-persist-
ent. Low concentrations can pro-
duce the desired results, and these
results occur almost immediately.
They affect only nerve tissue, but
do not destroy it.
Diphenylaminechlorsine, common-
ly called "Adamsite" after its Amer-
ican discoverer, is a good repre-
sentative of the sternutator group
of chemical warfare gases. In its
pure form it is a yellow, crystalline
solid, but the impure form used in
warfare is a green crystalline mass.
It is dispersed as a fine dust and is
non-persistent. The process of manu-
facture is simpler than that of most
other chemical warfare agents. It is
a product of the reaction between
diphenylamine and arsenic trichlo-
ride as follows:
(C6I-1,) ,NH AsC13 ----
(C6H4) 2NHAsC1 2HC1
Lacrimators
The lacrimators are generally
liquids of high boiling points and
low vapor pressures. Like the
sternutators, they act in extremely
low concentrations and their effect
is practically immediate. They affect
only one organ, the eye, and the
irritation disappears quickly when
the cause is removed. It is an estab-
lished fact that lacrimators are rela-
tively ineffective against animals.
Concentrations must be from 100 to
1000 times as great to produce equal
lacrimation on animals as on man.
This peculiarity has never been
satisfactorily explained.
Chloracetophenone is an ideal
lacrimator. In addition to its effect
on the eyes, it will affect the skin
(especially moist portions) and the
upper respiratory membranes. How-
ever, these conditions arise only
with greater concentrations. It is
safe to use in controlling mobs, as its
effects wear off in a short time.
Physically, it is a colorless crystalline
solid with an odor resembling that
of apple blossoms. It can be dis-
persed in explosive bombs or in a
burning bomb which distills the
vapors into the air. At low tempera-
tures it may exist as a smoke; there-
fore, gas masks protecting against it
require a dust filter. It is manufac-
tured using the following chemical
reactions:
CH3COOH =
CH2C1COOH HC1
4CH2C1COOH 3C12 =
4CH2C1C0C1 2S02 4HC1
CH2C1C0C1 ---
C,;117,COCH.C1 HC1
Vesicants
The vesicant agents are usually
liquids having high boiling points
and low volatility; therefore, they
are highly persistent. Relatively
low concentrations produce the de-
sired results which may not occur
for as long as 24 hours after expo-
sure. These gases are very versatile
—attacking all body tissues. They
can cause injury without giving ad-
vance warning of their presence.
Dichloroethyl sulfide and chlorvinyl-
dichlorarsine, known as mustard gas
and lewisite respectively, are both
well-known vesicant agents.
Mustard gas is an oily, amber-
colored liquid when pure. It pene-
Chemical warfare personnel loading
gas shells into projectors.
--Press Association Inc.
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Cellophane-like protective covers sup-
plement gas masks
—Wide World Photos
trates leather and clothing in the
liquid or gaseous states, causing in-
flammation of the skin. The effects
are not immediate, but appear from
6 to 24 hours after exposure. The
gas also affects the eyes and lungs.
The volatility of mustard gas is low,
and it is very persistent. During the
first World War, the Americans
manufactured it from the direct
action of ethylene on sulfur mono-
chloride as the following equation
indicates:
2C.114
S (CH.,CH.C1) S
In the pure state lewisite is a
colorless or light amber oily liquid.
Its primary effect is one of vesica-
tion, but it also affects the lungs and
produces systemic arsenic poisoning.
It is manufactured by reacting
acetylene and arsenic trichloride
with aluminum trichloride as a
catalyst.
AsC13 = C1CHCHAsC12
Dichlorvinylchlorarsine and trichlor-
vinylarsine, (C1CHCH) 2AsC1 and
(C1CHCH)3As, are also formed, but
they are converted to the primary
form by heating with an excess of
As C13.
Lung Irritants
The concentrations of these gases
must be relatively high to produce
results. The effect is not immediate
but may occur from 1 to 2 hours
after exposure. They irritate the
tissues of the respiratory system and
cause changes in the lung tissue.
Death is caused by blood flowing
into the air sacs of the lungs and
preventing the bodily absorption of
oxygen.
Carbonyl chloride, a lung irritant
commonly called phosgene, although
it contains no phosphorous, is a
colorless gas at normal temperatures
and has an odor similar to that of
new mown hay. At 8.2°C it con-
denses to a colorless liquid. When
in contact with water, phosgene de-
Decontamination squad clears up gas-
sprayed area.
—Wide World Photos
composes into hydrochloric acid and
carbon dioxide. Its physiological
effect is caused by this reaction. Up-
on entering the lungs, it is decom-
posed by the moisture within. The
hydrochloric acid liberated destroys
the lung tissues. The action is in-
sidious—often giving no warning
until it is too late. Physical effort
increases the rate of reaction by
causing deeper breathing. Phosgene
is manufactured from the reaction
between carbon monoxide and cholr-
ine according to the following equa-
tion:
CO + C12 = COC12
With proper protection armies
and civilian populations are safe
from the harmul effects of the
poisonous war gases. The real dan-
ger is from the panic which may
arise from their use. They were not
used in the recent war as they have
been found relatively ineffective as
compared with high explosive and
incendiary bombs, just as these wea-
pons have now been outmoded by
the atomic bomb. They can be used
however, with a great deal of
cess against native populations
are ignorant of their purpose
completely unprotected.
sue-
who
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Corrosion Mechanism
In any discussion of metals one
very important consideration is cor-
rosion. In this article Mr. Haver-
kamp discusses the ways in which
corrosion takes place and the
methods used in combatting it.
Corrosion Mechanism
The destruction of metals ;and
alloys by chemical attack is known
as corrosion. The chemical attack of
an environment upon a metal results
in the oxidation of the metal and the
formation of a corrosion product,
usually the oxide, hydrated oxide,
hydroxide, carbonate, or sulfide.
In most cases the corrosion product
is insoluble in the surrounding en-
vironment. The economic importance
of corrosion is emphasized by the
estimate that the annual loss to the
world through the corrosion of
metals is approximately 2 to 21/2
billion dollars.
Generally speaking there are
three ways by which the useful life
of a metal may be extended:
1. The use of a more durable
metal or alloy, usually at a consider-
ably higher cost—for example, stain-
less steel in place of carbon steel.
2. By the deployment of a suit-
able protective coating placed be-
tween the metal and its environment.
The coating may be metallic, inor-
ganic, or organic in nature.
3. By changing the environment
so that there will be less tendency
for it to react with and damage the
metal. Electric currents, impressed
on the metal as cathode, now often
used for protecting the exterior of
underground pipe lines and the in-
terior of water tanks, may be in-
cluded in the last group; deaeration
of water is another example.
When a metal corrodes it is oxi-
dized (a gain in valence by a loss
in electrons) , and accompanying this
is a reduction (a decrease in valence
by a gain in electrons) in the en-
vironment. Corrosion occurs in two
parts—not at the same spot, but
usually not widely separated. The
by Warren Haverkamp, jr., ch.e.
part at which the metal is attacked
is called the anode and the part at
which the environment is reduced
is called the cathode. In order for
corrosion to continue it must have
an internal circuit conductor in the
environment which is usually an
aqueous solution. It must also have
an external circuit, which is the
metal. The combination of the anode
and cathode areas, the environment,
and the metal constitute a small
galvanic cell. The process continues
with a flow of current and a re-
lease of energy in the same way as
a storage battery.
In order to understand corrosion
the principles of the galvanic cell
must be investigated. Spontaneous
oxidation-reduction reactions are
those reactions in which a liberation
of energy is accompanied by a trans-
fer of electrons from the substance
being oxidized to the substance being
reduced. The displacement of cupric
ions from solution by metallic zinc
is a reaction of this type. The total
reaction
Zn Cu ++ = Zn ++ + Cu
may be divided into two parts
Zn = Z++ + 2e (Oxidation of Zn)
Cu ++ ± 2e = Cu
(Reduction of Cu)
An example of a galvanic cell is
the Daniell cell. If Zn metal is placed
in a solution containing Zn ++ and Cu
metal is placed in a solution contain-
ing Cu, the two solutions being
separated by a porous diaphragm
and the two metals connected with
a conducting wire, a reaction will
proceed. Electrons will leave the Zn
through the external circuit and will
be given to the cupric ions.
This flow of electrons through the
external circuit constitutes electrical
energy, which can be used to do
electrical work. If the above oxida-
tion-reduction reaction is allowed to
take place very slowly the following
equations hold true:
Energy liberated in reaction
electrical energy produced
Electrical energy produced —
volts X amperes X time
The amount of electricity which
will flow through the external cir-
cuit when gram equivalent weights
of the oxidizing and reducing sub-
stances react in a galvanic cell is
equal to 96,500 amp.-sec. or one
Faraday of electricity. Since the
amount of electricity produced in all
galvanic cells is the same when
gram equivalent weights react the
difference in energy produced is due
to the difference in voltage. If Q
represents the energy liberated, F,
the number of Faradays, and E, the
cell voltage, then the following equa-
tion may be set up providing the
cell has an extremely low rate of
discharge:
Q = F E.
As has already been indicated,
every oxidation-reduction reaction
may be divided into two parts, one
part showing the loss of electrons
(oxidation at anode) and the other
showing the gain of electrons (re-
duction at cathode) . The total
change in a galvanic cell can be
divided into single electrode reac-
tions. When metallic zinc is attacked
by water in the presence of oxygen
or air, a solid corrosion product of
Zn (OH) 2 is deposited on the surface
of the metal. At the anode area,
zinc is oxidized in the electrode
reaction
2Zn 40H- = 2Zn (OH) 2 + 4e.
At the cathode area oxygen gas is
reduced to hydroxyl ions:
02+ 21120 + 4e = 4011
The total reaction is
2Zn 2H20 = 2Zn (OH)
Just as the total oxidation-reduc-
tion reactions can be divided into
two half reactions, so the total energy
liberated in a reaction can be divid-
ed into half reactions.
Total reaction:
Zn + 2H+ (1M) = Zn4+ (IM)
H2 (P = 760 mm) Qt
Anode reaction:
Zn = Zn ++ (1M) + 2e + Q.
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Cathode reaction:
21-1+ (1M) + 2e =
H2 (P = 760 mm) Q,.
Since:
Qt = Q. ± Q,.
Qt = nFEt; Q. = nFE.;
1.
2.
3.
Zn = Zn++ ± 2e
Cu ++ + 2e = Cu
Zn + Cu++ = Zn ++ + Cu
E°1 = ± 0.7620
E°2 = ± 0.3448
E°2 = 1.1068
and Q. = nFE„
Hence:
Et = E„
Since Et may be measured, ac-
curate relative values are obtained
for E„ and E„ by setting E, equal
to zero. By using a standard hydro-
gen electrode combined with another
electrode to complete the galvanic
cell, Et may be measured. In the
above example Et was found to be
0.762 volts. Therefore
Et = 0.762 = E° (Zn =
Zn" 2e) , since E° (2H+ + 2e —
112) is arbitrarily taken as zero.
This represents the potential rela-
tive to the standard hydrogen elec-
trode. It is called the standard single
electrode potential of zinc. Any
other standard electrode can be set
up with the standard hydrogen elec-
trode and the relative potentials
measured in the same way. A table
of these potentials should be cited
to note the range of the potentials
from high positive numbers to high
negative numbers. The more positive
(or less negative) the standard
potential, the greater the tendency
is to lose electrons.
The sum of two single electrode
reactions listed in a set of tables will
constitute a complete oxidation-re-
duction reaction. For example, the
standard voltage of the Daniell cell
may be obtained by adding:
The positive sign of E° for the
complete cell means that the reac-
tion is spontaneous. It means the
cell would supply energy. If how-
ever the sign is negative it would
mean that electrical energy must be
supplied from an outside source for
the reaction to continue. The energy
produced in a chemical reaction de-
pends upon the concentrations of the
components involved. Applied to the
galvanic cell, the cell voltage will
increase as the concentrations of the
reactions increase and the concen-
trations of the products decrease.
Up to this point we have discussed
reactions in which all the free energy
was changed to electrical energy.
There are several dissipative effects
which causes the difference between
actual voltage and the maximum
voltage. The sum of these effects is
called polarization. Polarization can
be classified as follows:
1. Dissipation due to the resist-
ance of the electrolyte between the
anodic and cathodic areas. This is
equal to the voltage drop, IR,,, where
I is the current flowing and R, the
resistance of the electrolyte.
--- IR,
2. Dissipation due to the resist-
ance in the exterior circuit. This
voltage drop is
E,' = IR,
This effect in corrosion can be
Rusi
Alkali produced here
Good access of oxygen'
Mir
ring
Drop of Jolt solution
Ferrous salt produced /
here -4--
neglected because a corrosion couple
is essentially a short circuited gal-
vanic cell and the resistance is very
small.
3. Polarization at the anode. The
total polarization at the anode can be
divided into several components:
A Concentration polarization at
the anode.
B Possible anodic overvoltage
due to some slow process in the
overall anodic reaction.
C Resistance of films that may
cover anode area.
The total anode polarization or back
e.m.f. can be expressed as E„'.
4. Polarization at the cathode. It
can be divided into the same A, B, C
steps as the anode, C being much
less frequent than in anode. Total
cathode polarization can be ex-
pressed as Er'.
The concentration of the sub-
stances near the electrodes is what
determines the potential of the elec-
trode. As the reaction continues
concentration gradients are set up
around the electrode which causes a
back e.m.f. which is called concen-
tration polarization.
Even though concentration polari-
zation and film resistance has been
eliminated at the electrode there
would still be a resistance called
overvoltage or overpotential. In gen-
ereal, however, it is quite small.
Overvoltage depends upon the fol-
lowing variables:
1. Current Density.
2. Overvoltage increases with in-
crease in temperature.
(Continued on Page 16)
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Illustration of the corrosion of iron by oxygen in a drop of imnure water.
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Vanadium is an important alloy-
ing agent for steel, used to exert
a toughening influence. On this page
Mr. Logsdon, former associate editor
of the TECHNIC, discusses the
methods of production and uses of
this vital metal.
Less than fifty years ago vanadium
was little more than a laboratory
curosity. At the outbreak of World
War II, however, it was one of the
materials classed as "critical" by the
Army and Navy Munitions Board.
Export was prohibited and it was
used only in the manufacture of
essential materials for warfare. An
extensive exploitation and explora-
tion program was instituted both by
the Bureau of Mines and private
companies. So successful were the
results that it was possible to remove
restrictions on the purchase of
vanadium over 18 months ago.
Why had vanadium become so
important to us in a period of fifty
years? It is due largely to the steel
industry. Vanadium is often alloyed
with other metals, particularly chro-
mium and manganese, for making
special alloy steels and is a constitu-
ent of the best grades of high speed
steels. So important is this use that
95 per cent of the vanadium con-
sumed is used as ferrovanadium in
the alloying of steel. It toughens steel
without impairing its hardness or
ductility and exerts a degasifying
and deoxidizing action which aids in
forming sound steels, promotes mini-
mum grain enlargement, and causes
a stable solution of carbides to form
in the iron matrix. Usually 1 to 4
pounds of ferrovanadium is added
per ton of molten steel. It increases
the ultimate strength, elastic ratio,
and resistance to shock and impact.
Vanadium steels are used as cast-
ings, forgings, rolled shapes, etc.
Although vanadium is widely dis-
tributed in rocks in the earth's
crust, deposits containing this ele-
ment in commercially valuable quan-
Vanadium
by Robert Logsdon, Sr., ch.e.
tities are not common. For many
years the Peruvian deposits fur-
nished most of the vanadium used.
During World War I, when there
was a great demand of vanadium
for use in the production of muni-
tions, 85 percent of all the vanadium
came from Peru. This country still
accounts for half the total output,
with the United States second larg-
est producer. Vanadium is often
present in asphalts and petroleums.
Venezuelan crude oil is especially
rich in vanadium, and some ships
burning Venezuelan oil catch the
flue dust and recover the vanadium
present in it. Swedish iron ores con-
tain 0.3 to 0.7 percent vanadium
pentoxide, and these were the
sources of Germany's vanadium sup-
ply during the war. Vanadium was
recovered from the accumulation of
slag from the blast furnace reduc-
tion of these Swedish ores.
More than 90 percent of the vana-
dium produced in the United States
comes from ores mined in Colorado
and Utah. These deposits are mostly
carnotite and a vanadiferrous mica
occurring in sandstone. The re-
mainder of the vanadium produced
comes from Arizona, Idaho, Nevada,
and New Mexico. There are large
deposits occurring in Wyoming and
Utah in phosphate shale. No satis-
factory method has been found for
recovering vanadium from the latter
source. Vanadium ore production
reached a new high in this country
in 1943 with a record output of
5,586,492 pounds selling at 271/2
cents per pound.
The carnotite deposits of Colorado
and Utah were originally worked
some 30 years ago by a Colorado
company to recover uranium and
radium. The vanadium content of
the ore was considered a nuisance,
and ores containing appreciable
amounts of it were not mined. When
richer radium ores were found in
other parts of the world, the deposits
were sold to companies interested
in mining vanadium. A large pur-
chaser of these holdings was the
United States Vanadium Corpora-
tion, branch of Union Carbide and
Carbon Corporation.
The carnotite ore does not occur
in a vein but instead fills the voids
between the grains of the sandstone.
The ore body varies in thickness
and averages about 12 feet. Its
vanadium oxide content ranges
around 1.25 percent. The first step
in the reduction of the ore is crush-
ing the ore to about 14 mesh and ad-
dition of granulated sodium chloride.
The mixture is then placed in a large
roaster with hearths disposed ver-
tically throughout its height. The
material is roasted on one hearth
and then falls to another until it
reaches the bottom. The vanadium
combines with sodium to form
sodium metavanadate at a tempera-
ture of about 1550° F., with chlorine
being liberated during the reaction.
Since the metavanadate is soluble
in water, the roaster mixture is sent
to leaching tanks where the meta-
vanadate is dissolved in hot water.
The liquor is pumped to other tanks
where sulfuric acid is added to a
slight excess and sodium hexa-
vanadate or "red cake" is precipitat-
ed. After washing, the "red cake"
is fused to "black cake", which con-
tains about 90 percent V,0,. The
V,05 formed is then converted to
ferrovanadium by the Goldsmidt
thermit process or by electric fur-
naces. The ferrovanadium then sells
for around $2.70 per pound of con-
tained vanadium.
A small amount of the "red cake"
is converted into 99 percent V207,
for use as a catalyst in the manu-
facture of sulfuric acid. The "red
cake" is converted into ammonium
metavanadate by dissolving in am-
monia. The metavanadate is then
heated to drive off the ammonia.
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Research and Development
Silicones
One of the most outstanding 
coveries of the past 50 years is the
silicones, the new family derived
from common sand by modification
with chemicals from brine, coal, and
petroleum. By manipulating the
molecules of these substances, chem-
ists are able to create an almost in-
finite variety of materials, which
may be "custom-built" to fit a
specific need or application in any
number of fields. The main branches
of the silicone family are resins and
rubber, with greases as a prominent
offshoot. They have already been
used to strengthen electrical in-
sulation, to protect warplane engines
at high altitudes, to waterproof glass
and porcelain insulators in radio and
radar equipment, and to seal out
Aater from high-power marine
searchlights. They may be used as
the base in heat-resistant paints for
exhaust stacks, hot-air ducts and
the like; as a polish for optical or
by Charles Hanley, fresh.
general-purpose glass; as a "foam-
stopper" in lubricating oils; or even
as a moistureproof coating for cloth-
ing and shoes. Their potential appli-
cations, in fact, are practically limit-
less.
Silicones were discovered in the
search for a "missing link" in the
chain of electrical insulation. The
development of glass-fiber tape had
provided one link, and all that was
needed was a varnish that would fill
up the tiny air gaps in the tape and
at the same time resist the heat un-
der which electrical machines oper-
ate. Chemists used a guide the basic
research carried out since the turn
of century by the well known Eng-
lish scientist, Dr. Kipping of the
University of Nottingham. Together
with colleagues at the Mellon Insti-
tute of Scientific Research, they
found out how to build large mole-
cular structures with scon and
oxygen atoms, linked chain-fashion.
Out of this came, not one but a whole
line of new useful products, requir-
ing entirely new plants for their
S roduction..
To find out how silicones be-
haved as insulation for electrical
machines, engineers collaborated
with scientists in testing the material
under greatly accelerated conditions.
Motors were run for hours at tem-
peratures many degrees hotter than
normal; then shut off and put under
humidification tents where moisture
was allowed to collect on windings
and metal. The machines were then
tested electrically and the cycle re-
peated. The tests, still going on, have
produced remarkable results. At this
writing one motor has operated at a
temperature of 572 degrees F, for a
time engineers estimate to be the
equivalent of 782 years at normal
temperature; another for a equiva-
lent of 507 years. The story of 
cones will take years to write, main-
ly because there are as many chap-
ters as there are combinations of
molecules.
Infrared Spectroscope
Questions like these: what are
the raw materials that make up this
piece of plastic? how much of each
is present and in what proportion?
what is the molecular pattern of this
sample of oil? are there any im-
purities and in what percentage?
are of vithl importance to the oil,
chemical, and plastics industries,
but have always been difficult to
answer. To analyze an oil sample by
ordinary chemical methods, for ex-
ample, may take a crew of six
technicians eight hours—and the re-
(Continued on Page 14)
The resistance of silicone rubber to
terrific heat is shown in this test. Equal
sections of synthetic, natural, and silicone
rubber, each supporting identical weights,
were heated in an oven to some 500 de-
grees F. Only the silicone rubber (white)
remained intact and resilient, while
others broke under the heat assault.
—Courtesy Westinghouse
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Campus Survey
Same Old Horse Play
Members of class "K" (second
term Freshmen) enjoyed themselves
immensely several days ago with one
of the old routine pranks. While Dr.
Sousley had his back turned, draw-
ing a curve (you know how he en-
joys himself plotting graphs, quiet-
ly whistling away—forgetting the
class) one of the bolder members
loosened the clamp on the lecture
stand (a massive array of gears, etc.
with a small table top—something
for the day dreamers eyes to fix up-
on during a dry discourse on the
finer points of mathematics) . Upon
completing the curve Dr. Sousley
attempted to resume his favorite
pose (sort of an application of the
laws of levers—arms on table with
weight of body distributed thereon)
with the expected results.
Open Letter
Students of Evansville College:
Our loss is lessened by the knowl-
edge of your gain. In obtaining Pro-
fessor John Straw as an instructor
in your mathematics department,
you are receiving a man who has
endeared himself in the hearts of
the students at Rose by his ability
to make a subject that is dry to
some, interesting to all; to associate
with students socially and still main-
tain his position as professor in the
class room. We regret deeply his
departing, but know that you will
profit by it.
Sincerely,
Students of R.P.I.
Bonfire Dance
One of the high spots of the fall
social season was enacted Friday
night, November 9.
After working strenously (?) for
weeks, preparing, guarding, and
discussing (this was the main item
on the schedule) the bonfire, the
freshmen reaped the fruits of their
by George Staub, soph., e.e.
labors, in the actual burning of the
fire, and the dance that followed.
The dance was sponsored by the
student council in recognition of the
humble effort expended by the
freshmen in assembling the bonfire.
Why Professors Have Gray Hair
Three dignified students of sci-
ence, serenely working away on a
pressure experiment in the Physics
lab. were rudely awakened when
one member of the party (Dave T.)
turned the wrong valve, causing a
tubing to give way under the excess
steam pressure. (Dr. Howlett re-
ports that after the steam cleared
away no casualties were found.)
Unrest
Members of class "K" are now
complaining about wearing their
caps and garters. Wanting to be lib-
erated, they have made several
threats, but on the whole are still
quietly waiting till the omniscient
upperclassmen deem it wise to
liberate them.
Dormitory Life
Glancing out of the window of
the dorm into the parking area, one
gets a view of what appears to be
a cross between a junk yard and a
Buick sales room (from Model "A"s
on up) . According to statistics there
are more student owned cars at
Rose than ever before (another
phase of the changing times) .
The dormitory population, down
to 16, around the first of the year,
is gradually regaining its pre-war
proportions. The boys are a friendly
group and find no difficulty in mak-
ing new members feel right at home.
The dormitory association, inac-
tive during the war, has been func-
tioning quite efficiently since the be-
ginning of last term, its purpose be-
ing to maintain order in the dorm,
and arrange social functions for the
dormitory men.
Football
The Rose Polytechnic Football
Squad, under the direction of Coach
Phil Brown, brought their schedule-
less season to a close on Monday
afternoon, October 29, when an
intra-squad game was played.
The Reds came out victors over
the Whites by a score of 6-0, when,
midway through the fourth and
final period, Steve Liddle, fullback
for the Reds, intercepted a short
pass thrown by Henry Osback of the
Whites and ran 35 yards to score.
An attempted placement by Cava-
naugh for extra point was no good.
The Whites threatened seriously
only once when in the first few min-
utes of the game they drove to the
3 yard line only to lose the ball on
downs when a determined Red line
would not give ground.
The remaining portions of the
game were played between the two
20 yard stripes with a fairly even
display of football between the two
teams.
The starting line-up for the two
teams follows:
Reds (6) Whites (0)
Sharpe RE  Schumann
Ervin RT  Glavey
Penno RG  Schoemehl
Waldbieser  C  Dodson
Mueller LG Fox
Cavanaugh  LT  Sandberg
Loring LE  Walls
Dedert QB  Sutton
Blanchard RH_  
 
 Osman
Rumble LH  Osback
Liddle FB Verdeyen
Other members of squads were:
Whites; Schwier, Mayrose, Hunter,
Haller, and Neill. Reds; Supp, Bru-
mitt, Jeffers, and Gottfried.
Although no intercollegiate games
were played during the year, the
experience gained from the abbre-
viated practice season should help
some next year when Rose Poly
moves back into an organized Inter-
collegiate athletic schedule.
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Frank Mansur, e.e., has
taken a position with
the Hazeltine Electronics
Corporation at Little Neck, New
York.
'39
Alumni News
by David Templeton, soph., ch.e.
The Grads Advance
'34
Francis A. Marasco, e.e.,
has returned home and
has taken a position with
the Radio Corporation of America
at Indianapolis, Indiana.
In The Service
The November issue of "Civil
Engineering" announced that Lieu-
tenant Colonel James E. Goddard,
class of '28, c.e., with high honors,
who is with the Corps of Engineers
U. S. Army, was awarded the
Bronze Star Medal at a Military
ceremony in Paris on August 8,
1945.
The award was given for his work
with the mapping and intelligence
forces in all parts of the European
Theater of Operations.
Word has been received from
Herman A. Moench, class of '29, e.e.,
with high honors, who is on leave
of absence from his position as As-
sistant Professor of Electrical Engi-
neering at Rose, that the War De-
partment General Order 83 of Octo-
ber 2, 1945, announced the award of
the Legion of Merit to Major John
A. Derry, class of '29, e.e.
The award was given for excep-
tionally meritorious conduct in the
performance of outstanding services
from December, 1942, to August,
1945. This work pertained to the
atomic bomb development.
Lt. Col. Harry J. Loving,
ch.e., with honors, has
finished his service and
has returned to the Kroger Company
in Cincinnati, Ohio. His address is
1531 Beacon St., Cincinnati 30, 0.
,42 Leon L. O'Dell, ch.e.,
after six months of civil-
ian life has returned to the
AAF and is a member of the 3rd
'31
Ferrying Group Ferrying Division
ATC, at Romulus, Michigan.
'43 Fred G. Berghoefer, e.e.,has been released from
active duty at the Naval
Research Laboratory, Washington,
D. C., and plans to enter Chicago
University for graduate study.
Marriages
Announcement has been made of
the marriage of Miss Marjorie Ann
Mace to Major William E. Kasa-
meyer, class of '36, m.e., on Septem-
ber 29, at the First Methodist
Church, Bakersfield, California.
Major Kasameyer is in the U. S.
Army Air Forces.
Births
Word has been received from Mr.
and Mrs. William A. Belstrom, class
of '34, c.e., of the arrival of Peter
Daniel Belstrom on October 10, at
Tampa, Florida.
Mr. and Mrs. George C. Harper,
class of '41, c.e., have announced
the arrival of George C., III. He was
born October 13.
Announcements have been re-
ceived from Mr. and Mrs. John G.
Mehagan, class of '42, m.e., of the
birth on October 14 of Miss Molly
Mehagan.
Deaths
William Mather Lewis, who re-
ceived a D. Sc. from Rose in 1940,
died November 11 at Colebrook,
Connecticut.
Dr. Lewis was president of Lafay-
ette College for eighteen years until
his retirement July 1 of this year.
Visitors
ex-'27 Curl.
'31 Clarence W. Hoff, c.e., Hem-
inway Medal, with high honors.
'32 Richard P. Utz, m.e.
'35 Earle B. Butler, c.e., with
high honors.
'38 John F. Weinbrecht, m.e.
'40 Allen T. Wilson, m.e., with
honors.
'42 Marion B. Foley, ch.e.
ex-'44 Barker, Bubeck, and Car-
penter.
ex-'45 Edwin Booth, Bowers,
John R. Lee, and James Stieff.
FRATERNITY NOTES
Theta Xi
The members of the chapter re-
cently enjoyed a hay ride celebrat-
ing the pledging of four new mem-
bers. Everyone had a most enjoyable
time.
Recent visitors to the chapter were
Brothers Eddie Booth and Merril
Strong both of whom reported that
they would be back in school next
semester following several months
service in the armed forces. The
members welcome them back into
the folds of the fraternity.
The members are all looking for-
ward to visits with their families
over the Thanksgiving vacation.
The chapter has made plans for a
farewell party to its two graduating
members, Durra and Liddle, and we
are all very sorry to see them go
but extend to them our heartiest
congratulations and wish to them
the best of luck.
The fraternity basketball team has
proven very successful and is at
present tied for first place in the
Y. M. C. A. league.
Alpha Tau Omega
On Monday night, October 22,
1945 Indiana Gamma Gamma
pledged nine men from the Fresh-
man Class. They were Bill Schumann
and Bob Supp, Indianapolis; Mar-
shall Blanchard, Brookfield, Illinois;
Martin Newman, New York, N. Y.;
Jack Dodson, Bill Stutz, John Fox,
Joe Neill, and Arnold Sandberg, all
of Terre Haute.
(Continued on Page 20)
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The infrared spectroscope.
RESEARCH & DEVELOPMENT
(Continued from Page 11)
suits are not always as accurate as
desired.
The infrared spectroscope with
its invisible beam of light "finger-
prints" each component of the ma-
terial, and performs the job many
times faster and more accurately
than any previous method. A spe-
cialy designed version of this most
modern of spectroscopes has been
developed by Dr. Donald Coles,
young physicist at the Westinghouse
Research Laboratories. To analyze
to El
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—Courtesy Westinghouse
a material—either liquid, solid, or in
solution, Dr. Coles places a sample
in a special holder and directs
through it a beam of infrared light
which he produces by heating a
silicon carbide rod to an incandescent
glow. Highly-polished mirrors and
special prisms guide the light along
a thirty-foot, zigzag path to highly
sensitive receivers that convert the
light into electrical current, amplify
it, and record the information with
an electronic pen on a chart outside
the machine.
The infrared spectroscope depends
for its speed and accuracy of analysis
on the fact that the molecules that
make up all matter vibrate at cer-
tain characteristic frequencies—mil-
lions or even billions of times a sec-
cnd. The spectroscope quickly fer-
rets out this frequency by "tuning"
the frequency of the infrared beam
to that of the material under study,
just as you tune your radio set to
the frequency of the station you
want. When the two vibrations coin-
cide, the material absorbs the in-
frared beam and this fact is recorded
on the chart by a moving pen. Dr.
Coles then matches this frequency
against a standard previously deter-
mined, and thus identifies the ma-
terial as accurate as fingerprints re-
veal human identity. Any impurities
are instantly detected.
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"More
farm life
for me!"
New developments, offering advantages
of speed and economy in construction,
are being fully used in our program for
extending and improving farm telephone
service.
Among these are mechanical pole-hole
diggers and plows for burying wire under-
ground. Sturdier steel wire that permits
longer spans will require fewer poles.
And we are experimenting with "power
line carrier" to provide telephone service
over rural electric lines. Radio, too, is being
studied for use in connecting more isolated
sections with telephone exchanges.
Providing more and better rural tele-
phone service is part of the Bell System
plans for constantly improving nation-
wide communications service.
BELL TELEPHONE SYSTEM
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CORROSION MECHANISM
(Continued from Page 9)
3. The evolution of gas at elec-
trodes increases overvoltage.
4. Gas overvoltages are lower on
rough, abraded metal surfaces than
on smooth, polished surfaces.
5. Overvoltages may be increased
by the addition of inhibitors to the
electrolyte.
Films on the anode or cathode
surface, separating the electrodoe
from the electrolyte, will increase
the polarization for two principal
reasons:
1. They cause an increase in the
resistance of the path between the
anode and cathode.
2. They decrease the rate of dif-
fusion of the reactants and products
between the metal and electrolyte.
These films whether natural or ap-
plied play an important part in cor-
rosion.
From the above information and
standard oxidation-reduction tables
it is possible to predict whether a
metal will corrode under the given
atmospheric conditions by setting up
the equations for the reactions and
then setting up the potentials. If the
potential shows a positive sign the
corrosion will be spontaneous.
It is important to recognize the
factors that cause certain parts of
the metal to be anodic. It is here that
the metal is damaged because the
oxidation is done at the anode. The
principal factors that, alone or in
combination, determine which areas
will be anodic and which will be
cathodic may be summarized as fol-
lows:
1. Anodic Areas:
A Strained metal
B Areas at which there is a low
oxygen concentration
C Areas at which a protective
film has been penetrated
D Impurities in the metal or in
electrical contact with the metal
which are anodic to the metal.
2. Cathodic Areas:
A Unstrained metal
B Areas at which oxygen concen-
tration is high
C Impurities in the metal upon
which there is a low oxygen or low
hydrogen overvoltage
D Impurities in the metal or in
contact with the metal cathodic to
the metal.
The reversible voltage of the cor-
rosin couple may be regarded the
driving force of the corrosion reac-
tion. As has been mentioned, each
of the dissipation effects, which to-
gether make up the total polariza-
tion, increases as the amount of cur-
rent flowing between anodic and
cathodic areas is increased. There-
fore the steady-state corrosion rate
will be the rate that makes the sum
of all the dissipative effects, ex-
pressed as counterelectromotive
forces, equal to the driving force.
Polarization makes the anode less
anodic and the cathode less cathodic.
This brings the electrodes nearer to
the same potential. This point is the
limiting corrosion rate.
When the corrosion process is
brought to a steady state by the
cathode area becoming less cathodic
very fast the couple is said to be
under cathodic control. When the
anode becomes less anodic faster
than the cathode becomes less cath-
odic the couple is said to be under
anodic control. A corrosion process
in which both change at the same
rate is said to be under mixed con-
trol.
Any substance which, when added
to the environment of a metal or
alloy, decreases the corrosion rate
is called an inhibitor. There are both
anodic and cathodic inhibitors. The
successful use of inhibitors frequent-
ly requires considerable knowledge
of their action and a thorough under-
standing of the corrosion process in
the system under consideration. A
substance that in one environment
will successfully stop an attack may
in another environment stimulate
the attack. The prevention of local-
ized corrosion or pitting is more im-
portant than bringing about over-all
decrease in corrosion rate. Failure
in metal is rarely due to moderate
over-all corrosion but is due to in-
tense attack on small locallized
anode areas. In general the intensi-
fication of the attack on the couple
is under cathodic control. An inhibi-
tor that will intensify the attack is
called dangerous.
Inhibitors have been divided into
the following classes.
1. Dangerous Inhibitors.—Those
which reduce the total corrosion but
reduce the area attacked still more
rapidly, so that the intensity is in-
creased.
2. Safe Contractive Inhibitors.—
Those which reduce the area at-
tacked but decrease the total corro-
sion still more rapidly„ so that the
intensity is decreased.
3. Safe Expansive Inhibitors.—
Those which reduce the total corro-
sion but increase the area attacked,
so that for two reasons the intensity
is decreased.
As has been previously mentioned,
the product formed on a metal when
it is attacked by the environment is
usually insoluble in the environ-
ment. This film then acts as an in-
hibitor by causing anodic and cath-
odic polarization and also by causing
internal resistance. This film will
continue to protect the metal unless
the environment is changed and a
break is made in the film. This ex-
plains the fact that films that give
complete protection by making the
metal passive are very thin films.
As the corrosion continues the film
formed tends to stifle the corrosion.
If, however, the character of the film
formed is such that it does not offer
protection to the metal artificial
films must be applied.
Areas on a metal at which the
oxygen concentration is low are
anodic with respect to areas at which
the oxygen concentration is higher.
Corrosion of the less noble metals in
many cases can be attributed to
these differential aeration couples.
If a drop of dilute salt solution is
placed on iron, the area covered by
the center of the drop is anodic and
the region around the edge of the
drop is cathodic. The reason for this
is that the outer edges has the easiest
access to the air. The center of the
area is thus pitted. Between the
anodic area and the cathodic area
the ferrous ions and hydrovyl ions
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In a laboratory a SCIENTIST experiments
with a new gas turbine. . . using heat-resist-
ing alloy blades that are far stronger, at
1100°F., than ordinary steel at room
temperature.
...the name on the GAS TURBINE is Westinghouse.
On a special machine a TESTER employs
a Rototrol* for smoothly accelerating a large
flywheel, used in determining the wear-
resisting qualities of tires and brakes—
for huge air transports of the future.
...the name on the ROTOTROL is Westinghouse.
In a power plant an ENGINEER uses a
Vibrograph to "take the pulse" of a turbo-
generator. . . recording the smallest
vibrations as a trace on a film.
...the name on the VIBROGRAPH is Westinghouse.
Westinghouse
PLANTS IN 2$ CITIES OFFICES EVFRYWHERE
*Registered Trademark
In a manufacturing plant an OPERATOR
uses an electronic control to regulate
the movement of milling cutters —
j for accurately machining irregular con-
tours on giant ship propellers.
...the name on the ELECTRONIC CONTROL
is Westinghouse.
NOW THAT Westinghouse technical skill and "know-how" have
turned from war to peace, expect great things . . . from Westing-
house research, engineering, and precision manufacture.
Tune in: JOHN CHARLES THOMAS -Sunday, 2:30 pm, EST, NBC • TED MALONE—Mon. thru Fri., 11:45 am, EST, American Network
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will meet and form a ring of rust.
This would lead one to think that
if a piece of iron is partly immersed
in water, the region near the
surface of the water would be cath-
odic and the lower part would be
anodic. This is true in some cases
but if the water is in motion and
contains anodic inhibitors such as
hydroxide, carbonate, chromate,
phosphate, or silicate in insufficient
amounts to completely stifle the
corrosion reaction, the situation is
favorable for intense attack at the
water line.
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Bacteria can in many cases in-
fluence corrosion. Oxygen-consum-
ing bacteria in water can be bene-
ficial if the metal is entirely sub-
merged in the water, but if not the
bacteria can be harmful because
they may cause differential aeration
couples.
Certain bacteria (microspira or
vibrio desulfuricans) can, under
anaerobic conditions, extract sulfur
from sulfates to synthesize the sulfur-
containing albuminous constituents
of their protoplasm. In the process
the bacteria can render the oxygen
from the sulfate into such form that
it can act as a depolarizer in the
corrosion of iron. The iron thus
helps the bacteria by taking up one
of its products. When the organisms
die, hydrogen sulfide is liberated
which converts a portion of the cor-
rosion product to FeS which is less
effective than the oxide or hydroxide
in stifling the corrosion of iron.
In alloys whose failure by crack-
ing has been initiated by corrosion,
the failure is usually along grain
boundries. In general it is due to
El
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the fact that one grain may be anodic
to an adjacent grain, and that in-
ternal stresses in the material con-
tribute to the susceptibility. Even
though one grain may not be anodic
to the adjacent material an alloy
might still be susceptible to grain
boundary corrosion due to the fact
that the adjacent material might
have a greater tendency to become
passive in the particular environ-
ment. To prevent the above corro-
sion the metal should be treated to
relieve internal stress and the com-
position adjusted, including elimina-
tion of certain impurities.
Metallic structures such as gas
pipes, water pipes and cable sheaths,
adjacent to direct current circuits
may suffer attack due to leakage
from the main circuit. This happens
sometimes in the case of an over-
head trolley lines. To minimize the
corrosion of pipes caused by trolley
line leakage, the resistance of the
rail should be decreased and the re-
sistance of the undesired line in-
creased. Other such problems would
of course have their own solution.
Corrosion of underground pipes not
due to stray current corrosion might,
however, be due to acid soils or dif-
ferential aeration couples.
If dissimilar metals in contact are
exposed to a corrosive environment
in which the more active metals
(metals higher in the e.m.f. series)
do not become passive, the more
active metals will be anodic and
give "cathodic protection" to the
less active metals for some distance
from the point of contact. It is for
this reason that zinc is used as a
protective coating for iron in gal-
vanized sheet.
El
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One of the many ways radar can serve aviation is by enabling the pilot to "see" through fog and darkness.
Radar- a "Moving Roadmap" for Flying
Pilots can now have an accurate radar
"road map" of the earth below—showing
landmarks and major details of terrain.
Radar will make it a whole lot safer to
fly at night or in stormy weather—as well
as in broad daylight.
This is only one of the many possible
uses for radar. For example, radar will
"see" icebergs or islands many miles away
— day or night—and enable ships to avoid
them. It will provide man with an amaz-
ing new "sixth sense"—and will be used
in a great many ways yet to be discovered.
RCA research and engineering played a
leading role in developing radar. Similar
research goes into all RCA products.
And when you buy an RCA Victor ra-
dio or television set or Victrola, made ex-
clusively by RCA Victor, you enjoy a
unique pride of ownership. For you know,
if it's an RCA it is one of the finest instru-
ments of its kind that science has achieved.
Radio Corporation of America, Radio
City, New York 20. Listen to The RCA
Show, Sundays, at 4:30 P.M., Eastern
Time, over the NBC Network.
HOW RADAR WAS BORN
During RCA experiments at
Sandy Hook in the early
1930's, a radio beam was shot
out to sea. Men listening with
earphones discovered that this
beam produced a tone upon
hitting a ship that was com-
ing into the New York harbor.
Later on the question arose,
"If radar could 'hear' couldn't
it be made to 'see'?" So the
viewing screen—or scope—was
incorporated into radar. This
scope is an outgrowth of the
all-electronic television system
that was invented and perfect-
ed at RCA Laboratories.
RADIO CORPORATION of AMERICA
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FRATERNITY NOTES
(Continued from Page 13)
The chapter is happy to welcome
Brother Bob LaFollette back to ac-
tive membership. Bob returns to us
after spending 15 months in the
Navy Air Corps.
Brother Harold Campbell has also
returned to school after receiving a
discharge from the Army.
A stag party was held at the chap-
ter house Friday, November 16, with
the other fraternities on campus and
independents invited. The affair was
a big success according to those who
attended.
An open house was held on Fri-
day, November 7, with actives and
pledges present with their dates.
Light refreshments were served.
The chapter is happy to hear that
Brothers Dick Rieman, Allen Smith,
and John White will be back in
school next term. All have been dis-
charged from the armed forces, and
were recent visitors to the chapter
house.
Other visitors have been Brothers
Howard Freers, Floyd Tingley, Bill
NATIVNAL
ELECTRIC PRODUCTS
AND
SINCE 1905
CONDUITS, SURFACE RACEWAYS
WIRES AND CABLES
national Electric
P R 0 Li c -r 5 Ft P CP RATIVN
Pit*sburqh,Pck.
Parks, Jack Kennedy,
Peak.
and Frank
Sigma Nu
Beta Upsilon of Sigma Nu ac-
cepted nine pledges at the meeting
held October 22, 1945. Those taking
the pledge were Martin Babich,
Walter Glavey, Carl Mayrose, Henry
Osback, Joseph Osman, Richard
Powell, James Schwier, Paul Wible,
and Frederick Mueller. The pledges
were acquainted with the rules and
regulations governing pledges and
were given their pledge pins.
The chapter initiated Alfred Law-
son of Rosedale, Indiana, on October
29. Brother Lawson is a member of
class "H" and has just recently re-
turned from service in the Armed
Forces.
John Jessup '43 was a recent
visitor. Brother Jessup, now a mem-
ber of the Armed Forces, stopped
in on his way to Camp Atterbury.
Also visiting the chapter this month,
were Robert Brown '47, and John
White '44. Brother Brown is doing
work with the Personnel Placement
Division at Fort Knox; Brother
White is with the 18th Engineer
Company Battalion at the Imperial
Dam Field Station, Yuma, Arizona.
Lambda Chi Alpha
Theta-Kappa Zeta of Lambda Chi
Alpha takes pleasure at this time in
congratulating and extending best
wishes to its retiring High Alpha,
Brother Fred Maienschein, who will
graduate on December 29. Brother
Maienschein has been very active in
school affairs; serving as editor of
the Technic, vice-president of the
Radio Club, sec.-treas. of the Debate
Club and Chairman of the Rose
Polytechnic Institute Student Chap-
ter of the American Institute of
Chemical Engineers. Theta-Kappa
will certainly miss him.
On Saturday, November 3, Broth-
er Blickwedel and Pledge Brothers
Sterne and Spencer journeyed to
DePauw University at Greencastle,
Indiana, to visit with the Brothers
of Xi Zeta. Visits like this to other
Zetas reveal more clearly than any-
thing else the deepness of the fra-
ternal bonds of Lambda Chi Alpha.
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. . . what else is in store for these Man-Made Gems?
THAT'S A GOOD QUESTION. But at this point no one can give
you the complete answer to it.
The full possibilities of these man-made gems have not
been explored. The making of synthetic sapphire and ruby
in this country is an infant industry—born in World War II.
Prior to the war, all our synthetic sapphire and ruby were
imported. When our supply of these war-vital materials was
cut off, THE LINDE AIR PRODUCTS COMPANY, a Unit of UCC,
at the request of the government con-
densed into months the research necessary
to master the techniques of quantity pro-
duction.
Of all the gems, synthetic sapphire and
ruby, like their natural forms, are second
only to the diamond in hardness. Already
they have many uses.
They are long-wearing thread guides in
Synthetic SAPPHIRE and RUBY
are grown as Scales and Rods
LINDE SYNTHETIC GEM MATERIALS
textile mills. They are the bearings in watches and delicate
navigation instruments. They make phonograph needles
that will far outlast metal. They are much in demand for
jewelry. . . and are used for many types of cutting tools,
gages, spray nozzles, burnishing wheels and insulators.
What else are they good for? If you are technically
minded and read the italicized paragraph below, you may
come up with a new answer or two.
In addition to extraordinary wear resistance and
great beauty, LINDE synthetic sapphire and ruby
are highly resistant to most chemicals and have
high strength at temperatures up to 3,000 deg. F.
and higher. Electrical losses at all frequencies are
low. They can be given an exceptionally smooth
surface, and can be bonded to other materials.
Available in half-boules up to 150 carats, and in
rods of 0.065 in. to 0.125 in. diameter.
For additional information send for the folder
P-12 "Synthetic Sapphire Production."
UNION CARBIDE AND CARBON CORPORATION
30 East 42nd Street [1T  NewNew York 17, N.Y.
Principal Units in the United States and their Products
ALLOYS AND METALS— Electro Metallurgical Company, Haynes Stellite Company, Kcmct Laboratories Company, Inc., United States Vanadium Corporation
CHEMICALS- Carbide and Carbon Chemicals Corporation PLASTICS— Bakelite Corporation ELECTRODES, CARBONS & BATTERIES— National Carbon Company, Inc.
INDUSTRIAL GASES AND CARBIDE—The Linde Ale Products Company, The Ozweld Railroad Service Company, The Preat-O-Lite Company, Inc.
SOVIET SCIENCE
(Continued from Page 5)
pitality extended them and felt that
this was the beginning of world
collaboration in science.
Soviet Scientists
One of Russia's outstanding scien-
tists is the world-renowned physicst
Peter Kapitza, who is reported to be
in charge of the Soviet Union's
atomic energy research. In an inter-
view last year by American corre-
spondents, on the occasion of the
presentation of the medal of the
Franklin Institute to him, Kapitza
declared that the Soviet Union was
concentrating on three all-important
fields of physics-atomic energy, low
temperatures, and absolute-zero ex-
perimentation.
Kapitza was a favorite student of
Lord Rutherford, known for his
work on atomic research. One of
Kapitza's classmates at the Cavend-
ish Laboratory was Niels Bohr, who
was most prominent in the develop-
ment of the atomic bomb. While he
was busy with atomic research,
Kapitza found time to devise a
method for making cheap oxygen
which is now being used in the
Soviet steel industry and which is
reputed to cut the cost of steel down
far below what it is now. He also
discovered a method for making
liquid helium in large amounts.
Kapitza, in his work with helium,
discovered an important new prop-
erty called "superfluidity." Although
it is well-known physical fact that
substances become more viscous
with a decrease in temperature, it
was found that at two degrees ab-
solute zero, helium suddenly lost its
viscosity and became a "superfluid."
There are several other famous
Soviet physicists engaged in atomic
research. Included among these are
the 35-year-old Armenian genius,
A. I. Alikhanov, Ivan Kurtchatov of
Leningrad and Daniel Skobeltzyn,
the veteran of cosmic ray research, as
well as the former director of the
Kharkov Institute, Alexei Leipun-
sky, who like Kapitza studied at the
Cavendish Laboratory. There is also
Isaac Tamm of Moscow University,
who is known for disproving Fermi's
early hypotheses on the forces of
interaction between protons and
neutrons.
Alikhanov is best known for his
atom bombardment and positron
theories. Kurtchatov smashed the
atom at Leningrad just after Law-
rence did at Berkeley. He also ex-
perimented with radioactivity caused
by the bombardment of boron, lith-
ium, and elements by the neutrons
of fluorine and beryllium. He has
also done work with the slow neu-
tron, which in theory at any rate is
the "secret" of the atom bomb.
Leipunsky heads a high-tension
laboratory and was the first to re-
peat the trail-blazing Cockcroft-
Walton experiment at the Cavendish
laboratory in 1932 in which lithium
was distintegrated by protons.
In addition to the above-named
physicists, the Soviet Union is rich
in high-caliber men of other fields
of science. Of the old chemists of
the 19th century, the names of
Lomonosov and Mendeleyev were
most prominent. Today the names of
such chemists as Bach, Favorsky,
Kistyakovsky, and Porai-Koshitz are
well known both in and outside of
the Soviet Union for their work in
chemistry.
Bach is one of the founders of
modern biochemistry and is the
author of classical investigations on
the assimilation of carbon dioxide by
green plants, investigations into the
phenomena of slow oxidation and
into the problems of ferments.
Favorsky is an outstanding organic
chemist. Chemistry is indebted to
him for valuable material contribu-
tions to the study of chemical mole-
cular mechanics, and the develop-
ment of the theory of the structure
of organic compounds. His investi-
gations provided foundations of
heavy organic synthesis in industry.
Kistyakovsky is prominent in the
field of colloid electrochemistry. He
has written 20 papers on the corro-
sion of metals, analyzed the question
of association liquids and formulated
the laws of their properties, studied
the question of the mathematical
anaysis of reversible reactions, and
has done other work in the physical
chemistry field. Porai-Koshitz has
worked out many problems in the
synthesis of dyes and dyeing and
has assisted in building the Soviet
aniline dye industry.
In the field of mechanics the names
of Bruyevich, who has done a large
amount of research on aircraft and
stationary engines, Chudakov, who
is famous for his researches on auto-
mobile construction, Ilyushin, design-
er of the famous Stormovik fighter,
Yakuvlev, designer of the well-
known Russian fighter which bears
his name, Mikulin, designer of air-
plane engines, and Galerkhin who
was the leader of the Soviet school
of building mechanics and who did
research on the Dnieper dam, are
world famous.
Metallurgists like Pavlov, and
Chizhevsky, who have done work
on the metallurgy of cast iron and
on methods of obtaining coke have
done much to build the Soviet
metallurgical industry to what it is
today.
PRODUCTION OF PLUTONIUM
(Continued from Page 4)
layed neutrons. About 1 `A of the
neutrons produced may be delayed
by as much as one minute in their
action. If the value of k is much
above 1.00, the reaction would in-
crease in intensity to harmful values.
The delayed neutrons, however, tend
to slow this increase down enough
so that controls may be satisfactorily
employed.
The First Pile
Early experiments were performed
using amounts of material below
the critical size because sufficient
quantities were not available for
larger sizes. These experiments pro-
vided necessary constants which
were later of much value. The first
self-sustaining pile was built at the
University of Chicago in the fall of
1942, under the direction of Fermi.
This pile was constructed in rough-
ly the shape of an oblate spheroid.
It used graphite as a moderator and
both uranium and uranium oxide.
(Continued an Page 24)
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1,415,853,000,000
CUBIC FEET OF GAS
used industrially and commercially in year*
Prove
Tie
FOR over thirty years, the records showthere has been an increasing trend to Gas
for all industrial and commercial heat re-
quirements. The last ten years have been
most spectacular, use of Gas in these fields
having doubled. The twelve months ending
June 30, 1945 saw the staggering figure of
one trillion, four hundred fifteen bil-
lion, eight hundred fifty-three million
cubic feet of Gas consumed by industrial
and business establishments.
Nor was this due to war demand alone,
for a large percentage of this ten year growt%
was attained before hostilities opened. Rea-
sons for this wide acceptance of Gas by
production managers and executives is seen
in the merits of this modern fuel and the
great advances made in scientifically de-
*For 12 months ending June 30, 1945. Figures
do not include Natural Gas sold for genera-
tion of electricity.
to9/16
signed Gas equipment.
The characteristics of Gas that make it so
desirable to industry and business include
its speed, economy in unit and overall costs,
its precise automatic control, its cleanliness
and dependability.
The story of the many advantages of Gas
and the data on the specific type of heat
transfer equipment that will do the most
exact job is available from the Industrial
Engineer of the local Gas Company.
AMERICAN GAS ASSOCIATION
420 Lexington Avenue, New York 17, N. Y.
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Approximately six tons of the
metallic form were available. In this
pile, as in all others since, the uran-
ium was arranged in the form of a
lattice rather than in a solid mass
to assure better utilization of the
neutrons produced.
The Production of Energy
There is energy produced by the
reactions in the pile, the dissipation
of which becomes quite important
in designing a full-scale plant. The
energy given off by a pile producing
a kilogram of plutonium per day
would be about 1,000,000 kilowatts.
This is of the order of magnitude of
the power output of Grand Coulee
dam. An indication of the production
of the first pile may be given by the
fact that it operated at a level of
first 1/2 watt and later 200 watts.
Cooling
From this first pile, many of the
problems were discovered that had
to be solved before a plant could be
CRAFTSMAN
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EJ
built. One of the most important
of these was the dissipation of the
brii;i quantities of heat. Sev-
eral methods of cooling were avail-
able. The simplest was with air.
This was used at Chicago and in the
pile constructed at Clinton, Tennes-
see. This latter pile was intended to
be of the nature of a pilot plant but
since the final production plant used
water cooling it could not fulfill this
function. It was still valuable, how-
ever, as a source of plutonium for
experiments. The power was about
1000 watts. Other possible methods
of cooling were helium and molten
bismuI..
Full-Scale Production
The next step in the production
of plutonium was the erection of a
full-scale plant. The Army asked for
aid in operating the plant from E. I.
du Pont de Nemours and Company.
It is of interest to note that DuPont
received a total of $1 for its work
on the project.
Plant Site
The plutonium plant was not
located at the Clinton site because
at the time of its design, it was
feared that the radio-active products
might make large areas uninhabit-
able. The site in central Washington
was chosen because, like Tennessee,
large quantities of power were
available. Also the Columbia River
was an excellent source of cooling
water. The plant became known as
PUIVE MILK & ICE Cl/EAM
CI 
to 0
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the Hanford Engineer Works. The
site itself was completely satisfactory
I ut communication became involved
Aith the plant in Washington; Du
Pont's home office in Wilmington,
Delaware; the Metallurgical Labora-
tory at Chicago; and the pilot plant
in Tennessee.
Procurement of Materials--
Uranium Oxide and Metal
Up until 1942 no sf1Tatisfactory
source of uranium oxide was avail-
able in this country. The original
source of all the material was a
commercial grade black oxide from
the Canadian Radium and Uranium
Hoffman at the National
Bu reau of Standards in early 1942
developed a purification method
based on a single ether extraction of
uranyl nitrate which produced very
pure material. This method was put
into operation at Mallinckrodt Shem-
ical Works in St. Louis.
Westinghouse Electric Corporation
was producing uranium metal by
electrolysis of KUF5 and UF4 in
1942 and 1943 when Spedding and
his associates at Iowa State devel-
oped a much simpler, quicker, and
cheaper process.
Lattice Construction
The lattice formation in the first
pile had the uranium in small pieces,
theoretically points. Although this
was the best possible theoretical ar-
rangement it would not work well
in the actual production units. First,
the pile would have had to be 
sembled in order to take the uran-
ium out and secondly it would be
difficult to cool the widely separated
pieces of uranium. The modification
(Continued on Page 26)
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The operating subsidiaries of
Air Reduction Company, Inc.,
are:
AIR REDUCTION SALES COMPANY
MAGNOLIA AIRCO GAS PRODUCTS CO.
Industrial Gases, Welding and
Cutting Equipment
NATIONAL CARBIDE CORPORATION
Calcium Carbide
PURE CARBONIC, INCORPORATED
Carbonic Gas and "Dry-Ice"
THE OHIO CHEMICAL & MEG. CO.
Medical Gases—Anesthesia
Apparatus—Hospital Equipment
WILSON WELDER & METALS CO., INC.
Arc Welding Equipment
°
AIRCO EXPORT CORPORATION
International Sales Representa-
tives of these Companies
The ear-splitting, nerve-shattering staccato sounds that formerly
accompanied construction will not be the theme song of post-war
building. Instead, the quietly efficient electric arc will weld together
the steel skeletons of new structures. And, in so doing, it will save
time, space and steel.
As a major manufacturer of welding and cutting equipment, Air
Reduction has pioneered many new uses for the electric arc and the
oxyacetylene flame. These versatile modern "tools", together with
Airco's many other diversified products, serve the needs of the nation
in many ways . . . from hardening of metals to high altitude flying . . .
from carbonation of beverages to the manufacture of synthetic rubber.
AIR REDUCTION
60 East 42nd Street, New York 17, N.Y.
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adopted was to place the uranium in
cylindrical rods. This made loading
and unloading of the metal easily
possible even with the remote con-
trol required.
Moderators — Graphite
The procurement of graphite was
easier than uranium because graph-
ite had been produced for many
years. The purity was considerably
increased so that neutron absorption
was 20 less than standard com-
mercial materials.
Coolant Pipes
The best way to circulate the
cooling water would be in graphite
pipes but this was considered
mechanically impossible. Aluminum
was finally chosen as the best solu-
tion to the problem. It will not dis-
integrate under intense neutron
bombardment, will not corrode ex-
cessively, will meet the mechanical
requirements and does not have too
high a neutron absorption coefficient.
Similar problems were involved in
the selection of insulating materials
for instruments buried in the pile.
Shields
Because of the high intensity of
radiation given off by the piles it is
impossible for anyone to go near
them during operation. Very thick
barriers were therefore required to
keep the radiation confined. These
shields had to be air-tight also to
keep the radioactive air from cir-
culating. The fact that makes the
constructing of shields so difficult is
that all operations of the units have
to be carried out from without the
shield.
Separation Problems
After the actual production of
plutonium in the pile, the element
must be separated from the uranium
pieces in which it is formed. Also
present are the products of U-235
fission. These are largely radioactive
elements in two groups, one with
atomic masses between 90 and 100
and the other between 134 and 144.
These 20 or so elements have half-
lives varying from a fraction of a
second to a year or more. Still other
products present are U-239 and Np-
239, both radioactive.
If the pile is allowed to stay in
operation for a relatively long time,
the yield of plutonium will be in-
creased since it has a long half-life
and the equilibrium stage won't be
reached. However, the quantity of
the other long-lived fission products
is also increased and this increases
the problems of shielding the prod-
uct. The "cooling" period after pile
operation has ceased is likewise a
compromise. A long cooling time will
decrease the radioactivity but ties
up the product and does not allow
it to be utilized. Most of the U-239
and Np-239 are destroyed in the
cooling period.
Separation Methods
Of the four methods proposed for
separation: volatility, absorption,
solvent extraction, and precipitation,
the last was chosen as the basis of
the separation plant at Hanford.
The phenomena of co-precipitation
was employed in separating the
plutonium from impurities. This
process had long been used with
such materials as radium and the
precipitation of plutonium had been
studied ever since sufficient samples
of the material were available.
Decontamination
Decontamination of the radio-
active products is accomplished by
alternate oxidation and reduction.
The plutonium is first precipitated
with the carrier in the (IV) state,
then dissolved, oxidized to the (VI)
state held in solution while the
carrier is precipitated, and preci-
pitated itself. This cycle is repeated
until the desired purity is reached.
The health division, not fully dis-
cussed here, was active along three
lines: medical examination of per-
sonnel, advice on radiation hazards
and constant check on working con-
ditions, and research on the effects
of radiation.
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ALL APHRODITE NEEDED.. .WAS A PERMANENT WAVE
POT EVEN a Grecian Sea-Goddess can make with the glamour, if lank, dank
locks cramp her style. Sleek, golden undulations are dreamy—but definitely.
With a sharp permanent, Aphrodite could probably have pitched big-time woo
on Olympus with Ziggy Zeus himself. The old rug-cutter!
All the intricate parts of a permanent wave machine—including the aluminum
—were on earth when Aphrodite made her breath-taking entrance in a sea-
foam bubble gown . . . but even the oracle at Delphi lacked the
sapience to imagineer them.
We invented the word "Imagineering"* to describe how Alcoa, and other great
groups of technicians go about the job of supplying the methods,
materials and machines of modern life.
Today . . . Youth laments that there are no new lands to discover, no new frontiers
to cross. And yet, in the uncharted Kingdom of the mind, hardy pioneers are
daily spanning new horizons in the twin fields of invention and adaptation.
Aluminum offers exciting new opportunities to every intrepid
Imagineer. . . who seeks new industrial worlds to conquer.
ALUMINUM COMPANY OF AMERICA
Gulf Building Pittsburgh 19, Pa.
*Imagincering equals the union of imagination, man's oldest mental develop-
ment, and engineering, his newest. Together they are the key to progress.
I I
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Said a calf to a cow: "Shoot the
udder to me, mudder, and de udder
udder to me brudder, mudder."
Any person can be cured of snor-
ing by good advice, cooperation,
kindness, and by stuffing an old sock
in his mouth.
Her dress was tight—
She scarce could breathe
She sneezed aloud
And there stood Eve!
A mamma Kangaroo took her two
babies out of her pouch, banged their
heads together and exclaimed:
"How many times have I told you
to quit eating crackers in bed?"
Sailor: "One thing about that
floor show girl, you can always see
her in the best places."
"Is that the kind of life she leads?"
"No, the kind of costumes she
wears."
There's lipstick on the drinking
fount,
There's talcum on the bench,
There's cold cream on the surface
plate,
Hand lotion on the wrench;
Evening in Paris scents the air,
That once held lube oil's smell,
I just picked up a bobby pin—
Believe me, war is hell!
Then there were the two nudists
who quit going together because they
thought they were seeing too much
of each other.
She thinks an ounce of suggestion
is worth a pound of lure.
Son: "What is puppy love?"
Father: "Just a prelude to a dog's
life."
Reporter: "I've got a perfect news
story."
Editor: "How come? Man bite
dog?"
Reporter: "No, but a hydrant
sprinkled one."
Two mind readers met in the
street and the conversation went
something like this:
"Good morning."
"You're fine. How am I?"
He may be old but he is still in
there pinching.
Tourist: "Live here long?"
Native: "Don't know. Haint
yet."
dead
"Johnny —Johnny!"
"Huh, ma?"
"Are you spitting in the fish
bowl?"
"No, but I've been coming pretty
close."
Gallant GI: "May I kiss your
hand?"
Young lady: "Whatsa matter, my
mouth dirty?"
"I guess I'll cut in on this dance,"
said the surgeon as he chloroformed
the St. Vitus patient.
Nowadays a GI never knows if a
bride's blush is embarrassment, or
a flush of victory!
Sly
Droolings
by Derald Heady, fresh.
The Pullman conductor one night
found a red lantern hanging on one
of the upper berths, so he looked up
the porter and asked, "George, why
is that red lantern hanging there?"
"Well, boss, Rule 26 in the rule
book says that you should always
hang a red lantern when the rear
end of the sleeper is exposed."
A Swede walked into a saloon
and asked for a shot of squirrel
whiskey.
"I haven't any squirrel whiskey,"
said the bartender, "but I have some
good Old Crow."
"But," replied the Swede, "I don't
wanta fly, I yust wan to yump
around a little."
The major menaces on the high-
way are drunken driving, uncon-
trolled thumbing, and indiscriminate
spooning.
To put it briefly: hic, hike and
hug!
A bow-legged cowgirl could not
keep her calves together.
Technique: "Why, Judy, your hair
is all mussed up. Did that soldier
kiss you against your will?"
"No, but he thinks he did."
Two ants were running at a great
rate across the cracker box.
"Why are we going so fast?" asked
one.
"Don't you see—it says 'tear along
dotted line' ".
"Am I happy? A bundle of joy
arrived at our house yesterday."
"Congratulations; Boy or girl?"
"Neither: Last months laundry."
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YOUR FUTURE IN ELECTRONICS _
Housing A New Industry
Electronics, always just around
the corner before the war, is now
full grown. During the war itself
it WaS almost a million-dollar-a-
day business at General Electric.
4414
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Now G.E. ha.s begun construction
of "Electronics Park" at Syracuse,
New York, a 155-acre plant that
will build television receivers,
commercial radar, and frequency
modulation radio for peacetime.
Laid out like a college campus,
.".
^
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this plant will have every modern
facility for the design, development,
and manufacture of electronics
products. The men who work there
will be part of one of the greatest
industries to turn from war to
peace.
Peacetime Radar
The first practical application of
wartime radar is the G-E "Elec-
tronic Navigator." This will revolu-
tionize "thick weather" navigation,
providing the mariner with an in-
strument to plot a safe course, even
through darkness, fog, smoke, or
rain. Radar waves sent out from
the ship's antenna can travel with
the speed of light—in a millionth
of a second make a round trip
to an object 200 yards away. The
pilot can tell, not only his own
position but that of the other ships,
buoys, lighthouses, and land around
Television As A Career
Today nine television stations
are operating throughout the coun-
try ; one of these,WRGB, is
owned and operated by General
Electric. G.E.'s electronic engineers
predict that by 1950 there will be
150 stations serving over 67 
lion people.
A television studio includes all
equipment which is now part of a
regular broadcasting studio, be-
sides much more apparatus to
take the pictures and allow them
to be broadcast. The maintenance
of this apparatus affords a great
opportunity for the technically-
trained men with a knowledge of
basic principles of electrical engi-
neering, electronics, and radar.
As electronics grows and branches
into even more fields, the demand
for trained personnel will increase.
The best investment in the world is in this country's future. Keep all the Bonds you Buy.
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FIRSTS IN SMOKING PLEASURE
So gather around... light up and share the
very best at Christmastime. Chesterfields have
all the benefits of Smoking Pleasure... they're
givable, acceptable and enjoyable ...
RIGHT COMBINATION
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